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(57) [Abstract] 
[ Constitution ] 

Anti- inflammatory agents characterized by comprising 
astaxanthin diesters . 
[Advantage] 

The anti- inflammatory agent of the present invention 
contains an astaxanthin diester as an active ingredient . 
Therefore, it is expected that the anti -inflammatory agent has 
active ingredients with an improved stability and superior 
effects as compared with conventional anti -inflammatory agents 
which contain astaxanthin and besides anti-inflammatory agents, 
which alleviate the side effects of the other anti- inflammatory 
agents and medicinal ingredients. 
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[Claims for the Patent] 
[Claim 1] 

An antl-inf IcUTunatory agent characterized by comprising 
astaxanthln dlesters . 
[Claim 2] 

An antl- Inflammatory agent characterized by comprising 
astaxanthln dlesters extracted from krlll. 
[Claim 3] 

An antl- Inflammatory agent characterized by comprising 
astaxanthln dlesters which have a physical property of giving a 
maximum peak In the range of 0 . 5 minute or more and 2 minutes 30 
seconds or less In retention time when absorption at 470 nm Is 
observed with an UV-vlslble spectrum detector In the 
identification by high-performance liquid chromatogram using RPC 

Mlcrobonderpack NH2 (8 mm. l.d x 100 mm) column produced by 
Waters Corporation and n-hexane: 2-propanol: methanol = 75:15:15 
as a mobile phase at a flow rate of 2 ml/mln. 
[Claim 4] 

An antl-inf lammatory agent characterized by comprising 
astaxanthln dlesters having the same or different esters 
selected from fatty acid dlesters and glycerophosphorlc acid 
dlesters . 
[Claim 5] 

An antl-inf lammatory agent characterized in that the 
astaxanthln dlesters comprises astaxanthln fatty acid dlesters 
having the same or different fatty acids selected from 
eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA) , 
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linolexc acid, linolenic acid, arachidonic acid, oleic acid, 
palmitic acid and stearic acid. 
[Claim 6] 

A method of alleviating a side effect of a pharmaceutical 
agent having a side effect and a pharmaceutical agent alleviated 
in side effect characterized by comprising astaxanthin diesters. 
[Claim 7] 

An aspirin drug having an enhanced effect and an alleviated 
side effect characterized by comprising astaxanthin diesters. 
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[Detailed Description of the Invention] 
[001] 

[Industrial Application Field] 

The present invention relates to an anti-inflammatory agent 
containing a specific astaxanthin derivative - 
[002] 

[Conventional Art] 

Using a simple substance of astaxanthin or partially 
esterified derivatives of astaxanthin as an anti-inf lammatoiry 
agent has been already known. For example, Japanese Patent Laid- 
Open No. 2-49091 uses astaxanthin, astaxanthin monoesters such 
as oleate ester, palmitate ester and stearate ester of 
astaxanthin as an active ingredient of an anti-inf lammatory 
agent . 
[003] 

However, the simple substance of astaxanthin and astaxanthin 
monoesters mentioned above are susceptible to oxidative 
degradation by atmospheric oxygen. Accordingly, the physical 
stability thereof is poor and degradation over time occurs 
during the production process of the anti-inf Icimmatory agents 
and storage period of the drug leading to deactivation of the 
effectiveness. 
[004] 

In addition, the simple substance of astaxanthin and 
monoesters have disadvantage that they are hard to be absorbed 
by the living body through enteric canals and skin. 
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[005] 

Besides, there is another disadvantage that conventionally 
known monoesters of astaxanthln were too expensive to be readily 
used for general-purpose antl- Inflammatory agents. 
[006] 

In the meantime, a number of pharmaceutical agents are 
limited In the smooth use thereof at present due to the problems 
of side effects, and there was no other effective means to 
alleviate the side effects of pharmaceutical agents but 
development of new drugs having no side effects, which leads to 
a problem that enormous development cost and time are required. 
[007] 

Meanwhile, aspirin is one of the most commonly used 
ingredients used as antl -inflammatory agents at present but 
there is a problem that taking a drug which comprises aspirin 
may cause side effects such as inappetence, heartburn, 
stomachache, nausea, vomiting, digestive organs bleeding, 
tinnitus, hearing loss, dizziness, headache, excitement, 
hyperpnoea, metabolic acidosis, rash, dropsical swelling^ nasal 
Inflammation symptom, conjunctivitis, exfoliative dermatitis, 
cerebropathy , Rye syndrome, which makes it hard to use aspirin. 
[008] 

[Problems to be Solved by the Invention] 

An object of the present invention is to provide anti- 
inflammatory agents physically stable and easy to be absorbed 
through an enteric canal and skin which mainly comprises 
inexpensive and easily available astaxanthln esters. Another 
object of the present invention is to provide pharmaceutical 
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agents and aspirin drugs alleviated in side effects 
characterized in that they comprise astaxanthin diesters. 
[009] 

[Means for Solving the Problems] 

Under the circumstances, the present inventor has conducted 
intensive studies to develop an inexpensive and easily available 
astaxanthin derivative which is stable during production process 
and over time, easy to be absorbed through an enteric canal and 
skin, and consequently have found that diester derivatives of 
astaxanthin satisfy these requirements and exhibit an excellent 
effect as an active ingredient of anti- inflammatory agents, and 
that when they are blended with pharmaceutical agents having a 
problem of side effects such as aspirin drugs, the side effects 
of the pharmaceutical agents are alleviated. The present 
inventor has also found that astaxanthin diesters obtained under 
a specific HPLC condition and astaxanthin diesters extracted 
from krill are particularly effective and thus completed the 
present invention. That is, the present invention provides anti- 
inflammatory agents characterized by comprising an astaxanthin 
diester derivative as an active ingredient and pharmaceutical 
agents alleviated in side effects. Hereinbelow, the present 
invention is described in detail. 
[010] 

Astaxanthin constituting astaxanthin diesters of the present 

invention is 3 , 3 ' -dihydroxy-p , P-carotene-4 , 4 ' -dione or the 
stereoisomers thereof . 
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[Oil] 

The stereoisomers of astaxanthin include (3R,3'R)- 
astax^nthin, { 3R , 3 ' S ) -astaxanthin and (3S, 3 'S) -astaxanthin, and 
either one of these stereoisomers can be used in the present 
invention . 
[012] 

The astaxanthin diesters in claims 1 to 7 of the present 
invention are not particularly limited as long as they can take 
a diester structure and the specific examples thereof include 
those having the following structural formula. 
[013] 




[014] 

A and B consist of the same or different kind diesters 
selected from -OR (wherein R is a hydrocarbon having 1 or more 
and 50 or less carbon atoms), amino acid esters such as glycine 
and alanine, carboxylate esters such as acetate ester and citric 
acid ester and the salts thereof, or inorganic acid esters such 
as phosphate esters and sulfate esters and the salts thereof, 
sugar esters (glycosides) such as glucosides, fatty acid esters 
selected from polyunsaturated fatty acids, unsaturated fatty 
acids or saturated fatty acids, sugar fatty acid esters, glycero 
sugar fatty acid esters, sphingosugar fatty acid esters, glycero 
fatty acid esters, glycerophosphate esters. 
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[015] 

The glycerophosphoric acid dlesters of astaxanthin of the 
present invention have the following structural formula. 
[016] 

O 




[017] 

(A, B are selected from fatty acid esters such as oleate 
ester, palmitate ester, stearate ester or glycerophosphoric acid 
ester having the following structural formula.) 
[018] 

CHaOCOO- CHaOCOR CHiOCOO- 

CHOC OR or CHOCOO- Of CH,OPObX 

1 i t 

CH^OPOaX CHaOPOaX CH9OCOR 

[019] 

(R is selected from hydrogen or fatty acids selected from 
polyunsaturated fatty acids such as DHA, EPA, linoleic acid, 
linolenic acid, arachidonic acid, unsaturated fatty acids or 
saturated fatty acids. X is selected from hydrogen or choline, 
ethanolamine , serine and inositol.). 
[020] 

Among these astaxanthin diesters, astaxanthin diesters good 
in stability, inexpensive in price and relatively readily 
available and thus particularly suitable as raw materials of 
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anti-inflammatory agents include fatty acid esters of 
astaxanthin and glycerophosphate diesters of astaxanthin. 
[021] 

Among astaxanthin fatty acid diesters examples particularly 
effective as ant i- inflammatory agents include astaxanthin fatty 
acid esters such as astaxanthin dilaurate ester, astaxanthin 
dimyristate ester, astaxanthin dipentadacanoate ester, 
astaxanthin dipalmitate ester, astaxanthin dipalmitooleate ester, 
astaxanthin diheptadacanoate ester, astaxanthin dielaidate ester, 
astaxanthin diricinoleate ester, astaxanthin petroselinate ester, 
astaxanthin vaccenate ester, astaxanthin eleostearate ester, 
astaxanthin punicate ester, astaxanthin licate ester, 
astaxanthin parinarate ester, astaxanthin gadoleate ester, 
astaxanthin 5-eicosenoate ester, astaxanthin 5-docosenoate ester, 
astaxanthin cetolic acid ester, astaxanthin erucate ester, 
astaxanthin 5, 13-docosadienoate ester, astaxanthin selacholic 
acid ester, astaxanthin decenoate ester, astaxanthin s telling 
acid ester, astaxanthin dodecenoate ester, astaxanthin dioleate 
ester, astaxanthin distearate ester, astaxanthin 

dieicosapentaenoate ester, astaxanthin didocosahexaenoate ester, 
astaxanthin dilinolenate ester, astaxanthin dilinoleate ester, 
astaxanthin diarachidonate ester. 
[022] 

Examples of astaxanthin diglycerophosphate esters include 
astaxanthin diglycerophosphate ester, astaxanthin 
glycerophosphate palmitate , astaxanthin 
glycerophosphatidylcholine palmitate, astaxanthin 
glycerophosphatidylcholine DHA, astaxanthin 
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glycerophosphat±dylinocitol palmitate , astaxanthln 
glycerophosphatldylinocltol DHA, astaxanthln 
glycerophosphatidylinocitol liholeate and astcucanthin 
glycerophosphatldylcholine linoleate . 
[023] 

As the astaxanthln dlesters of the present Invention, 
natural astaxanthln dlester containing substances derived from 
organisms having astaxanthln can be used. Examples of natural 
astaxanthln dlester containing substances Include dlesters of 
astaxanthln extracted from yeasts such as Phaffla, algae such as 
haematococcus , seed plants such as pheasant ' s -eye, coelenterate 
such as coral, crustacean such as krlll, shrimps and crabs, and 
astaxanthln dlesters derived from krlll which Is Inexpensive In 
price and scarcely smelling and excellent In pharmacological 
activity are particularly useful. 
[024] 

The krlll in claim 2 of the present invention can be 
crustacean of Order Euphauslacea belonging to malacostraca or 
the extract thereof. Examples of krlll Include Euphauslacea 
superba (or Euphausla superba usually referred to as krlll or 
South Pole krlll and Euphauslacea nlctlphanes , Euphauslacea 
nematocells and Euphauslacea paclfica, and inter allla. South 
Pole krlll is particularly suitable as krlll used in the present 
invention which is inexpensive and can be harvested in a large 
amount . 
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[025] 

As the diester of the astaxanthin of claim 2 of the present 
invention, extracts of frozen, boiled, steamed, dried or 
pulverized krill can be used. 
[026] 

As the extraction method, concentration method and 
purification method of the diester type astaxanthin of krill of 
claim 2 of the present invention, extraction methods of nature 
carotenoid such as free form astaixanthin described in Japanese 
Patent Laid-open No. 3-48884 and Japanese Patent Laid-dpen No. 
2-49091 can be used and conventional extraction methods of oil- 
soluble ingredients from natural products can be also used. 
[027] 

For example, since the diester type astaxanthins are oil 
soluble substances, astaxanthin component can be extracted from 
those natural products with oil soluble organic solvents such as 
acetone, alcohol, ethyl acetate, benzene, chloroform as required, 
and harmful organic solvents can be removed by ordinary methods 
thereby obtaining astaxanthin condensate of diester form, but 
the extraction method is not limited in particular. In addition, 
these can be emulsified with an existing emulsifier described in 
the 12th revised Japanese Pharmacopeia (Hirokawa Shoten, 1991) 
and the 6th edition of Japanese Standards of Food Additives 
Commentary Book (Hirokawa Shoten, 1992) for use. 
[028] 

According to the studies of the present inventor, when the 
existence ratio of the astaxanthin diester in all astaxanthin in 
these natural extract is low, sufficient stability and anti- 
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inflammatory effect aimed at by the present Invention cannot be 
exhibited. According to the studies of the present Inventor, 
natural extract usable In the present Invention must be an 
extract In which the ratio of the peak area of the astaxanthln 
dlester contains 30% or more of all the astaxanthlns when 
measured by the high-performance liquid chromatogram (HPLC) 
method under the following conditions. 
[029] 

More specifically, when absorption at 470 nm is observed 
with an UV-vlsible spectrum detector using Mlcrobonderpack NHa (8 
mm. l.d X 100 mm) column produced by Waters Corporation and n- 
hexane: 2-propanol: methanol = 75:15:15 as a mobile phase at a 
flow rate of 2 ml/min, the extract usable in the present 
invention must be an extract in which the ratio of the 
determined peak area of the astaxanthln dlester contains 30% or 
more of all the astaxanthlns assuming that the total peak area 
of astaxanthln and the derivatives thereof from zero minute to 
five minutes in the retention time is 100%. 
[030] 

According to the studies of the present inventor, the 
dlesters of astaxanthln having a maximum peak from 0 . 5 minute to 
2 minutes 30 seconds in the retention time under the seime HPLC 
conditions as the above can be inexpensive and available in 
large quantities and they are highly stable and excellent as raw 
materials of an anti- inflammatory agent and a side effect 
alleviating agent of aspirin compared to the single substance of 
astaxanthln and astaxanthln monoester. 
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[031] 

Some commercially available astaxanthin diester containing 
extract satisfying the HPLC conditions mentioned above can be 
used as the diesters of astaxanthin of the present invention, 
and examples thereof include Astax produced by Itano Reito Co., 
Ltd. and krill oil but they are not limited to these. 
[032] 

Examples of the pharmaceutical agents having side effects 
and those of the side effects on which the diesters of 
astaxanthin of claim 6 of the present invention can exhibit an 
alleviating effect include the following pharmaceutical agents 
and side effects. 
[033] 

For example, teratogenesis and digestive organ disorders 
which are side effects of steroidal anti- inflammatory agents 
such as hydrocortisone. Digestive organ disorders which are side 
effects of nonsteroidal anti-inflammatory drugs such as aspirin, 
phenylbutazone, indomethacin , mefenamic acid and ibuprofen. 
Neuropathy and blood disorders which are side effects of anti- 
AIDS drugs such as AZT. Marrow disorders and teratogenesis which 
are side effects of antineoplastic agents such as nitrogen 
mustard. Marrow disorders, teratogenesis, liver disorders and 
nerve damage which are side effects of antibiotics such as 
chloramphenicol, tetracycline, streptomycin and kaneimycin. Nerve 
disorders and blood disorders which are side effects of 
antipsychotic agents such as chlorpromazine and reserpine. 
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[034] 

The addition amount of the diesters of astaxanthin to the 
ant i- inflammatory agent of the present invention may vary 
depending on the refinement degree and purity of the diesters of 
astaxanthin but they can be added so that these astaxanthin 
derivatives are present in 0.001% by weight or more in terms of 
pure substances in the anti- inflammatory agent. 
[035] 

The addition amount of the astaxanthin diesters to the 
pharmaceutical agents having side effects and to the aspirin 
drug is 0.01 mol or more for 1 mol of the pharmaceutical agent 
for preparation* For excunple, in the case of aspirin, 0.01 mol 
or more of an astaxanthin diester in terms of a pure substance 
can be added to 1 mol of aspirin aluminium for preparation. 
[036] 

The formulation of the anti- inflammatory agent of the 
present invention can be in any form which can be added to the 
anti -inflammatory ingredient such as oral care products such as 
toothpaste, gargles and troches, baths, scalp and hair treatment 
agents such as shcunpoo, conditioner, hair tonic, hair cream, 
hair tonic and hair restorer, cosmetics such as cream, toilet 
water, milky liquid, lip cream and toiletries packs, 
pharmaceutical agents such as tablets, capsules and soft 
capsules, health foods and eye drops, ointment, topical cream 
and adhesive skin patch. 
[037] 

When an existing anti-inf Icimmatory ingredient or an 
antiphlogistic ingredient are used together or in combination 
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with the ant i- inflammatory agent of the present invention, 
synergistic effects in the anti- inflammatory action can be shown, 
and accordingly, these existing anti-inflammatory ingredients or 
antiphlogistic ingredients can be used together or in 
combination with diesters of astaxanthin. This is considered to 
be the results that these existing anti- inflammatory agents and 
diesters of astaxanthin act through physiological mechanism 
different in anti -inflammatory effect. 
[038] 

The antiphlogistic ingredients which can show these 
synergistic effects include aniline-based anti -inflammatory 
agents, salicylic acid derivatives -based anti -inflammatory 
agents, pyrazolone-based anti-inflammatory agents, indomethacin- 
based anti -inflammatory agent, mefenamic acid-based anti- 
inflammatory agent, antigout agents, anticonvulsant agents, 
cough suppressants, anti-phlegm agents, bronchodilators , 
breathing function improvement agents, antihistamines, 
antiallergic agents and antiphlogistic enzyme agents. 
[039] 

Substances having antioxidant ability can be added as a 
stabilizer to the anti -inflammatory agent comprising a diester 
of astaxanthin of the present invention and, for example, one 
compound or a mixture of two or more selected from vitamin A 
vitamin B, vitamin C, vitamin E and the derivatives of these 
vitamins, a simple substance of astaxanthin, astaxanthin 
monoester, cysteine, glutathione, glutathione peroxidase, citric 
acid, phosphoric acids, polyphenols, nucleus acids, Chinese 
medicines, seaweeds and inorganic substances and existing anti- 
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oxidants on which there is a description that the substance has 
an antioxidant function in Japanese Pharmacopeia can be added 
and used together. 
[040] 

As astaxanthin diesters and monoglycerophosphoric acid 
derivatives of astaxanthin to be mixed in the anti-inflammatory 
agent of the present invention, protein bound substances of 
astaxanthin diesters and monoglycerophosphoric acid derivatives 
of astaxanthin can be also used. 
[041] 

The protein bound substances of astaxanthin diesters to be 
mixed in the anti- inflammatory agent of the present invention 
are not particularly limited as long as these derivatives and a 
protein are linked together. 
[042] 

The protein bound substances of astaxanthin in the present 
invention are not particularly limited as long as astaxanthin 
and a protein are linked together and include actomyosin bound 
type astaxanthin. 
[043] 

The diesters of astaxanthin of the present invention are 
excellent in physical stability as compared with monoesters of 
astaxanthin. This is considered to be the results that both the 
two OH groups which astaxanthin has are protected against air 
oxidation by ester bonds, but they do not affect the 
pharmacological effects of astaxanthin at all since the ester 
bonds are hydrolyzed with enzymes in the living bodies to be 
converted to free astaxanthin. 
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[044] 

The simple substance of astaxanthln and the monoesters of 
astaxanthln rapidly decompose during the production process and 
the storage period of antl- Inflammatory agents and lose the 
pharmacological effects of astaxanthln Immediately but the 
dlesters of astaxanthln are much more stable than the free 
compound . 
[045] 

As astaxanthln dlesters of the present Invention, those 
coated with a coating film such as gelatine and oils and fats 
can be used as required. 
[046] 

[Operation] 

The astaxanthln dlesters added to the antl -Inflammatory 
agent of the present Invention are physically more stable and 
hard to be oxldatlvely degraded In drugs as compared with 
astaxanthln and astaxanthln monoesters since the two hydroxyl 
groups of astaxanthln are protected by ester bonds. However, It 
Is considered that once they are taken In the living body, they 
are Immediately hydrolyzed to astaxanthln with enzymes In the 
living body, and exhibit extremely high radical scavenging 
effects in blotlssues due to the existence of two keto groups 
and a hydroxyl group In a molecule, and prevent lipid 
hydroperoxide generation preventing the generation of the lipid 
peroxide. This is considered to be the reasons why they stably 
show excellent effects in the recovery from, delay in, 
prevention from the inflammation of the living body cells , as 
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well as in the alleviation of the side effects of the medicinal 

drugs . 

[047] 

[Examples] 

Hereinbelow, the present invention is described by way of 
Examples and Comparative Excunples in detail but the present 
invention is r\ot limited to these. 
[048] 

Example 1 

An example of fatty acid composition constituting the 
diesters which can be used as astaxanthin difatty acid esters of 
the present invention (diester concentration: 5.3% by weight in 
the total weight of astaxanthins produced by Itano Reito Co., 
Ltd.) is shown below. The astaxanthin diesters, which can be 
used in the present invention, are, however, not limited to 
these. (Hereinbelow, this product is simply abbreviated as 
astaxanthin diesters unless otherwise indicated in the following 
Examples and Comparative Examples.) 
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Fatty 
acid 




Fatty acid composition 
ratio (wt%) 


12:0 




4.2 


14:0 




17.1 


15:0 




1.0 


16:0 




22.4 


16:1 


(n-7) 


5.9 


16:2 




0.1 


17:0 




2.4 


17:1 




0.1 


18:1 


(n-9) 


8.1 


18:1 


(n-7) 


12.4 


18:2 


(n-6) 


1.7 


18:3 


(n-3) 


2.0 


18 :4 


(n-3) 


2.2 


20:1 




0.1 


20:2 




0.1 


20:3 




0.1 


20:5 


(n-3) 


7.6 


22:1 


(n-9) 


0.5 


22:5 




0.1 


22:6 


(n-3) 


4.4 


24:1 




0.1 


Others 




7.4 



[049] 

Comparative Example 1 
(Stability Test) 

Stability of the following astaxanthin and the derivatives 
thereof after subjected to a heat treatment at 98°C for 30 
minutes were compared. The titer after heat treatment was shown 
by percentage assuming the titer before the heat treatment to be 
100%. The measurement of the titer was conducted by HPLC method. 
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Titer after heat treatment 
at 98°C for 30 minutes 



Astaxanthin 
product ) 


(chemically synthesized 


53% 


Astaxantnxn 


monopalmitate ester 


79% 




monos uearare esuer 


*7 O 9. 


Astaxanthin 


monooleate ester 


77% 


Astaxanthin 


dipalmitate ester 


93% 


Astaxanthin 


distearate ester 


95% 


Astaxanthin 


dioleate ester 


93% 


Astaxanthin 


diesters 


94% 



[050] 

Comparative Example 2 

(Anti-inflammatory effect on carrageenan induced foot dropsical 
swelling ) 

30 microliters of a normal saline solution was 
subcutaneously administered to the left foot and the same amount 
of a normal saline solution containing 2% of carrageenan was 
subcutaneously administered to the right foot thereby inducing a 
carrageenan induced foot dropsical swelling and the change in 
the foot volume was measured after four hours . Test was 
conducted using 1 ml of 0.3% algin solution for control group 
and 300 mg/kg of aspirin and 0.3% algin solution; 100 mg/kg of 
astaxanthin diesters and 0.3% algin solution; and 100 mg/kg of 
aspirin, 5 mg/kg of astaxanthin diesters and 0.3% algin solution 
for test groups , which were orally administered respectively one 
hour before carrageenan was administered. 
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[051] 




Increased ratio of rat foot 
volume by carrageenan induced 
foot dropsical swelling 


Control group 


67% 


300 mg/kg of aspirin administered 
group 


47% 


100 mg/kg of astaxanthin dlesters 
administered group 


50% 


100 mg/kg of aspirin and 5 mg/kg 
of astaxanthin diesters 
administered group 


43% 



[052] 

Comparative Example 3 

(Side effect alleviating effect on aspirin) 

Healthy male 100 individuals from 29 years old to 53 years 
old were divided into two groups (each 50 individuals), and 10 
mg/kg weight of aspirin was orally administered to one of the 
group (control group), and 10 mg/kg weight of aspirin and 5 
mg/kg weight of astaxanthin dipalmitate ester (product having a 
purity of 95%) to the other group (test group) 30 minutes after 
the meal three times a day for three days without informing them 
of the content as soft capsules. Inquiry was performed whether 
the side effects such as inappetence, heartburn, stomachache, 
nausea, vomiting, tinnitus, hearing loss, dizziness, headache, 
excitement, hyperpnoea, rash, dropsical swelling, nasal 
inflammation symptom, conjunctivitis, exfoliative dermatitis 
occurred from the start of the test to three days after the test 
was endied. One point was accounted if any one of these symptoms 
appeared, and the total points of the respective group (each 50 



- 21 - 



individuals) were compared. As a result, the total points of the 
control group (50 individuals) amounted to 57 points while the 
total points of the test group amounted to 35 points and thus 
the side effect alleviating effect on aspirin by astaxanthin 
diester was confirmed. 
[053] 

Example 2 

An antiphlogistic cold medicine was produced by the 
following formulation by an ordinary method. 



Chlorpheniramine maleate 


0 


.5% 


Acetaminophen 


20 


.5% 


Anhydrous caffeine 


6 


. 0% 


Acetylsalicylic acid 


20. 


.0% 


Carbetapentane citrate 


3, 


.0% 


Potassium guaiacolsulf onate 


14, 


0% 


High propyl cellulose 


9. 


0% 


Magnesium stearate 


1. 


0% 


Astaxanthin diesters 


26. 


0% 



[054] 

Example 3 

An antiphlogistic digestive medicine was produced by the 
following formulation by an ordinary method. 



Cetraxate hydrochloride 10% 

Sodium hydrogen carbonate 20% 

Takadiastase 10% 

Synthetic hydrotalcite 15% 

Powdered cork tree bark 5% 

powdered glycyrrhiza 10% 
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Astaxanthln dlesters 30% 

[055] 

Example 4 

An antiphlogistic crecun was produced by the following 
formulation by an ordinary method. 



Sgualene 


10.0 


Stearic acid 


8.0 


oxearyx axconoj. 


5.0 


Beeswax 


2.0 


Propylene glycol monostearate 


3.0 


Polyoxyethylene cetyl ether 


1.0 


Astaxanthin diesters 


3.0 


Propylene glycol 


12.0 


Paraben 


0.2 


Flavor 


0.5 


Purified water 


balance 



[056] 

Example 5 

An antiphlogistic milky lotion was produced by the following 



formulation by an ordinary method. 

avocado oil 10.0 

behenyl alcohol 0.5 

stearic acid 0 . 5 

fatty acid ester of glycerin 1.0 

polyoxyethylene sorbitan fatty acid ester 1.0 

polyoxyethylene alkyl ether 0 . 5 

astaxanthin diesters 3.0 

propylene glycol 10.0 
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paraben 0.2 
Flavor 0 . 5 

Purified water balance 

[057] 

Example 6 

A health food encapsulated in a softcapsule with an anti- 
inflammatory agent was produced by the following formulation by 
an ordinary method. 

Fish oil containing EPA and DHA 40% 
Gelatine 17% 
Glycerin 5% 
Fatty acid ester of glycerin 4% 
Beeswax 3% 
Vitamins E 1% 
Astaxanthin diesters 30% 

[058] 

Example 7 

A tablet-like health food with an ant i- inflammatory agent 
was produced by the following formulation by an ordinary method. 
High propyl cellulose 9% 
Refined sugar 75% 
Magnesium stearate 1% 
Vitamins C 10% 
Astaxanthin diesters 5% 

[059] 

Example 8 

A granular health food with an anti-inf Icunmatory agent was 
produced by the following formulation by an ordinary method. 
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Lactose 75% 

Starch 9% 

Vitamins C 4% 

Vitamins E 1% 

Gelatine 1% 

Astaxanthin diesters 10% 

[060] 

Example 9 

A hair tonic with an anti- inflammatory agent was produced by 
the following formulation by an ordinary method. 

Ethanol 60.0% 

Castor oil 4.0 

Resorpin 0.8 

Methylparaben 0.1% 

Capsicum tincture 0.5% 

a-tocopherol 0.5% 

Astaxanthin diesters 0.5% 

Purified water balance 

[061] 

Example 10 

Shampoo with an anti- inflammatory agent was produced by the 
following formulation by an ordinary method. 

Laurylsulf ate triethanolamine salt 16.0% 

Laurie acid diethanolamide 3.0% 

Polyacrylic acid triethanolamine salt 0.5% 

Zinc pyridinium-1- thiol -N- oxide 1.0% 

Astaxanthin diesters 0.5% 
Pigment very small cunount 
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Flavor 0.5% 

Purified water balance 

[062] 

Example 11 

A conditioner with an anti-inflammatory agent was produced 
by the following formulation by an ordinary method. 

Stearyl chloride dimethylbenzyl eimmonium 1.4% 

Stearyl alcohol 0.6% 

Glyceryl monosterate 1 . 5% 

Sodium chloride 0.2% 

Astaxanthin diester 1.0% 

Purified water balance 

[063] 

Example 12 

A bath salt with an anti- inflammatory agent was produced by 
the following formulation by an ordinary method. 

Sodium hydrogen carbonate 35.5% 

Citric acid 38.0% 

Polyethylene glycol 2.0% 

Magnesium oxide 1.0% 

a- tocopherol 0.5% 

Astaxanthin diesters 25.0% 
Pigment very small amount 

Flavor 2 . 0% 

[064] 

Example 13 

A toothpaste with an anti- inflammatory agent was produced by 
the following formulation by an ordinary method. 
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Calcium secondaxY phosphate dihydrate 


45. 


0% 


Sodium carboxymethylcellulose 


0. 


5% 


Carrageenan 


0. 


5% 


Glycerin 


10. 


0% 


Sorbitol 


10. 


0% 


Saccharin sodium 


0. 


1% 


Sodium lauryl sulfate 


2. 


0% 


Sodium chloride 


2. 


0% 


a- tocopherol 


0. 


5% 




1. 


0% 


Preservative 


0. 


1% 


Flavor 


0. 


5% 


Purified water 


balance 



[065] 

Example 14 

A gargle with an antl-lnf lammatory agent was produced by the 
following formulation by an ordinary method. 

Ethyl alcohol 35.0% 
Glycerin 14.0% 
a-tocopherol 0 . 5% 

Astaxanthln dlesters 1.0% 
Flayor 0.1% 
Purified water balance 

[066] 

Comparative Example 4 

(Physical properties of astaxanthln dlesters) 

An astaxanthln dlesters containing oil prepared by Itano 
Relto Corporation, which can be used In the present Invention, 
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was measured with high-performance liquid chromatogram under the 
following conditions. As a result, the retention time of the 
maximum peak of the astaxanthin diesters was 1 minute 45 seconds, 
and the area ratio for all areas of the astaxanthins was 61.2%. 
On the other hand, conventional astaxanthin and monoester of 
astaxanthin were measured under the same conditions, which 
showed the maximum peaks at 3 minutes 01 second for astaxanthin 
and at 2 minutes 10 seconds for astaxanthin diester and can be 
definitely separated from the astaxanthin diesters. 
[067] 

Measurement conditions of the high-performance liquid 
chromatogram; Absorption at 4 70 nm was observed with an UV- 
visible spectrum detector using RPC Microbonderpack NHa (8 mm. 
i.d X 100 mm) column produced by Waters Corporation and n-hexane: 
2-propanol: methanol = 75:15:15 as a mobile phase at a flow rate 
of 2 ml/min. 
[068] 

Comparative Example 5 

( Lipoperoxide suppressing effect by local application) 

Charles river (CRT) ICR nude mice were divided into two 
groups and one of the groups was used as a test group in which 
each 1.0 g of an astaxanthin diesters containing anti- 
inflammatory composition shown in the following Table produced 
by Itano Reito Corporation was uniformly applied on a cotton 
gauze of 2x4cm and they were fixed on a particular site on the 
back of 20 individuals of the mice. Another composition from 
which only astaxanthin diesters were removed was fixed as a 
control in the same way as the above Example in the other group. 
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and they are changed to new one at the same time once a day and 
this procedure was continued for 14 days. Before exchanging 
these gauzes, 2 ml of a 3% (W/V) concentration 2 , 2 ' -azobis( 2- 
amidinopropane ) dihydrochloride (hereinbelow abbreviated as AAPH) 
aqueous solution, which was a lipid hyper oxidation reaction 
initiator as an inflammatory proceeding substance, was soaked 
into gauzes of the same size as above and they were attached on 
the same site of all the individuals for three hours once a day. 
Lipid peroxide concentration (hereinbelow abbreviated as FBARS) 
in the epidermis of the test points on the back of the mice was 
measured by thio barbituric acid reactive substance measuring 
method 14 days later. The ratio of TEARS in the test group to 
the control group was determined and the average values were 
summarized in the Table shown below. As a result, TEARS in the 
epidermis of the test group mice to which the ant i- inflammatory 
agent of the present invention was attached was advantageously 
low as compared with that of the control group and thus it has 
been suggested that the agent of the present invention prevented 
inflammation of the epidermis. An effect of the anti- 
inflammatory agent of the present invention has been confirmed 
from the results of this comparison test. 
[069] 



Name of anti- inflammatory agent 

Cream 

Milky lotion 
Hair tonic 
Toothaste 

Gargle (5% solution) 



TEARS ratio 
(test group/control group) 

0.81 

0.76 

0.42 

0.51 

0.55 
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[070] 

Comparative Example 6 

(Lipoperoxide suppressing effect by oral administration) 

10 mg/kg of AAPH was compulsorily administered orally to 
Sprague-Dawley rats as a 2% (W/V) aqueous solution and 20 mg/kg 
of the health foods and antiphlogistic agents above were orally 
administered in the test group and those in which astaxanthin 
diesters were removed from the example to the control group. 
Feeding and watering were not limited. TEARS in the small 
intestine was measured 18 hours later and the ratio of the test 
group to the control group was determined similarly to the 
Comparative Example 1. As shown in the following Table, lipid 
peroxide suppressing effect was recognized in health foods and 
antiphlogistic agents of the present invention and anti- 
inflammatory effect was confirmed. 



[071] 



Name of anti- aging composition 



TEARS ratio 
(test group/control group) 



Antiphlogistic agent 
Antiphlogistic agent 
Health food 



Example 2 
Excunple 3 
Example 6 
Example 7 
Example 8 



0.65 



0.75 



0,57 



Health food 



0.58 



Health food 



0.74 
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